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HOW THE HOME DEFENCE SYSTEM WORKS 
An artist's impression of the co-ordination of units of the Home Defence Forces. In actual 
practice they are not grouped so closely together. Observer Corps report to Central Control 
Headquarters, giving information of the approach of enemy aircraft. Headquarters telephone 
appropriate searchlight and anti-aircraft batteries and fighter plane stations. Sound locators 
automatically train searchlights on the raiders, and predictors anil range finders direct 
gunfire. Fire ceases as inlercepter fighters swoop into attack. 
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HOW A MODERN NAVAL FLYING BOAT 



Fig. H. The flying boat illustrated is being launched from a cruiser of the ' 
/, Catapult trolley mils. 2, J, 4, Series of retarding pulleys and cables 
carrying accelerating pulleys. '■. and cables. 7, Cable anchorage t< 



Southampton" class. 
5. Sliding crosshcad 
frame. II. Glycerine 



ATAPULTED LROM A BRITISH CRUISER 

chamber/or cushion effect on piston. 'J. JO, II, 12. IJ, Compressed-air cylinder, valve chamber 
reservoirs and control valves. N, /"; I'; Series of accelerating pulleys and cables. 17, Retract 
able extension over ship's side. Ill, Trullev. I'J. After release hooks. 20. Forward release hoiks 
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Fiji- 16. Minefields, searchlight barrages, submari. 
to keep enemy raiders out of the Strain of Dover. 



HOW THE SI UMTS OF DOVER 
nets and patrol vessels oil combine 
y our artist's impression, based on the 



i the war of I'JH-IH, portrays. In wartime much of the English Channel h 



ARE GUARDED IN WARTIME 

closed to ships, and a Line, patrolled and swept of mines, is maintained through the barrage 
area. Allied and neutral shipping is guided into this safe channel. Ships suspected of 
carrying contraband con be directed to a control port where they will be examined 
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BOULTON PAUL "DEFIANT" TWO-SEATER FIGHTER 
Fif>. 6. Jftto powerfully-armed fighter is fitted with a mechanically-operated gun turret. 
I, Pilot. 2, Gunner observer. 3, Mechanically operated multi-gun turret. 4, Stressed-skin 
fuselage. 5, Tail light. 0, Retracted tail wheel. 7, Aileron. H, Exhausts. 9, Variable-pitch 
three-blade airscrew. 10, Spinner. 11, 1 ,030-h.p. Rolls-Royce "Merlin" engine (liquid cooled). 
12, Front bead sight. 13, Instrument panel. 14, Inward retracted undercarriage. 
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1. Rudder. 2, Starboard propeller. 3, Depth 
thorgcs. 4, Paravane. 5, Depth-charge 
<luv*er.6. Winches.?, After twin*.7~lnchgnns. 
*. Shell racks. 'J, Corky floats. 10. Depth- 
charge thrower. 11. Quintuple torpedo tufas. 
12, Searchlight. 13, Twpe.lt> foist. U, Quin- 
tuple torpedo tuties 15, Twit y-flve-f oat 
speedboat. 16, Multiple pom-poms. 17, Single 
streamlined funnel. 18, Twenty-seven-foot 
whaler. 19, Multiple machine guns. 20, Tripod 
21. Crow's nest. 22, Twelve-foot range 
fttuler. 23, lire control top. 21, Navigating 
bridge. 25-26, Forward twin 4.7-inch j 
77, Breakwater. 28, Raked ham. 29, Double 
bottom for oil fuel. 30. Forward holier room. 
31, After boiler room. 32. Engine r 
4QSXXhh.p. turbttm 
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DETAILS OF THE i.tKMAN PARACHUTE MAGNETIC MINI 
Fig. 14. Top, section of magnetic mine. I, Parachute. ~. Parachute rapes. '>'. Parachute cum'. 
4, Magnetic needle. 5, Contact. C, Counter weight. 7, Relay. V. Battery. .'.'. Detonator. 
10, Explosive (050 lb.). II, Metal ease, 12, Impact detonator. 13, Hydrostatic valve. 
If, Horns to prevent rolling. Lowt r left, what happens when a ship passes over a magnetic 
mine. Ixtner right, equipping a vessel with "de Gausslng" device [see text lor details) 
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HOW MINESWEEPERS KEEP THE SHIPPING LANES CLEAR 
Fig. 15. On rlic left a minesweeper is working alone. On the right are minesweepers working 
in pairs. The Oropesa float (inset, bottom) keeps the wire away from the trawlers. 
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Fig. 11. Distribution of British and German 

minefields in the North Sea in November, 

1939. In wartime minefields are always being 

extended for strategic purposes. 




HOW A TORPEDO IS FIRED FROM A SUBMARINE 
Fig. 9. Here, in diagrammatic form, is shown the method of fir ing torpedoes from a submarine. 
The three principal operations are shown in the three port torpedo tubes of a modern British 
submarine. There are, of course, three other tubes on the starboard side. The torpedo is the 
most destructive weapon known today and a salvo of three would cost about £6,000. Each 
one is an extremely complicated and costly piece of mechanism. I, Torpedo being loaded into 
tube, front cap closed, back open. 2, Both caps closed and tube being flooded to outside sea 
pressure. 3, Front cap opened and torpedo being fired by compressed air; after firing the 
front cap is closed and the tube pumped dry ready to load again. 4, Front tube caps. 5, Front 
tube cap open. 6, Torpedo leaving tube. 7, Draining and flooding tank. 8, Forward trimming 
tank. .9, Compressed air firing cylinder. 10, Compressed air storage. 11, Telemotor for 
operating tube caps. 12, Tube cap operating wheel. 13, Hear cap open. 14, Watertight door 
to shut off the compartment. 15, Torpedo handling and storage compartment. 
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CONSTRUCTION OF THE MODERN TORPEDO 
Fig. 13. A 21-inch torpedo costs £2,01)0 and lias 0,000 separate parts. It is probably the most 
lethal weapon in existence. I, Firing pin. 2. Safely screw. 3, Whisker. I. Detonator. .5, 500-lb. 
hifth explosive, b. Compressed-air chamber. 7. Water chamber. 8. Hydrostatic depth control 
gear. 9. Steering control for horizontal rudders. 10, Paraffin bottle. II, Trip valves and 
starting gear. 12. Trigger starter. 13, Four-cylinder hot-air driven radial engine of 350 h. p. 
14. Servo motor. 15, Gyroscopic rudder control. 111. Propeller shaft, and 17. tunnel. IS. Upper 
vertical fin and rudder. 19, Port horizontal fin and rudder. 20, Gearbox driving propellers in 
opposite directions. 21, Starboard horizontal fin and rudder. 22, Lover vertical fin and rudder. 
23 Forward propeller. 24. After propeller. Inset shows torpedo at moment of contact. The 
safety screw has worked off during the torpedo's passage through the water, and the firing 
pin which operates the detonator is driven home by the impact. 
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CONSTRUCTION AM) IIUINCi MECHANISM Oh DEPTH CHARGE 
[ ; ig. 14. The depth charge is really a very simple mechanism, consisting of a container of high 
explosive set to explode ai a given depth- I Right) Firing mortar and depth charge loaded. 
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TACTICS Ol DEPTH CHARGE ATTACK ON A SUBMARINE 
Fig. 15. TOi impression of an Individual destroyer's pan in destroying a submarine should 
he compared with the illustration on pane 297. showing three destroyers working together. 
Each destroyer drops its depth charges in groups of four, laid so that they /arm a diamond 
formation, the explosion of a depth charge may cripple a It-boat . 
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HOW DESTROYERS DEAL WITH THE U-BOAT MENACE 
Fig. 1 6a. The modern destroyer, properly employed, is just as fearsome a foe li> the submarine 
as the latter is to any surface vessel. The destroyer "Sirocco" pride of the French Navy, sank 
three German submarines early in the war. proving that the underwater weapon is no longer 
the menace it once was. The above illustration shows how three destroyers (shown here closer 
together than they would actually he) can trap and destroy a U-boat. 



VICKERS 3.7-INCH ANTI-AIRCRAFT GUN 
Ho. 1.1. The shell and cartridge of Ms sun weighs about half a /iwH.nttl, yet eight 
round, per tulnute eutt be fired. 1. Barrel. 2. Recuperator 3 Recupcrolar piston i Recent 
cylinder. i. Oil gauge. 6. Ilreecli phot. P. Breed, block. «. Higli-explmne diell. 9. Loading 
tear. 10. Cordloi didittg loading true into breech. 11, Cradle. U. Trunnion. 13 l.lcnituis 
ore and gears. 14, (dear COS,. IS. Screen /or fuse seller, la. Bearing duds. I!. Sights. 
IS Berating dials. I'd. Ubcel davits. 211. Elevating handles. 11. H heel lowering luuid «lrel. 
a Drift indicator. 23, Seals. 21, Ratal wheel raised. IS, Turntable. 20, Cable Iron, 
predictor. 27 Gun legs. 28. Screw adjusters. 
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BRITISH 9.2-INCH HOWITZER AND ITS SHELL 
Fig. 3. The 9. 2-inch howitzer has a crew of four men, and can throw its huge shell eight 
miles. 1, Barrel and interior rifling. 2, Recoil slide. 3, Recuperator. 4, Recoil cylinder. 
5, Oil cylinder. 0, Recoil piston and rod. 7, Trunnion. 8, Traversing handle. 9, Elevating 
handle. ' 10, Breech. U, Elevating arc and gears. 12, Gear case. 13, Foundation ring. 14, 
14a, Platforms for gunners. 15, Shell loading hand gear. 16, Mechanical loading arms. 
17, Shell readv for loading. 1H, Shell platform. 19, Traversing platform. 20, Foundations. 
21, Earth-filled box which helps to keep the gun steady. Inset are details of the shell. 




HAWKER "HURRICANE" SINGLE-SEATER FIGHTER 
Fig. 2. This fighter has a speed of over 335 m.pJi., and with the "Spitfire" is Britain's 
leading interceptor fighter. 1, Pilot. 2, Fuel tank. 3, Header tank. 4, Exhausts. 5, Front 
bead sights. 6, Spinners. 7, Rolls-Royce "Merlin 11" 1,030-h.p. engine (liquid cooled), 
ft. Air intake. 9. Tlirottle controls. 10. Tail trimming tab control. II, Fuse box. 12. Radio. 
13, Oxygen cylinder. 14, Parachute /lares. 15, Fabric covering. 16, Tail wheel retracted. 
17, Rudder trimming tab. 18, Aerial. 19, Aerial mast. 20, Instrument panel. 21, Four 
Browning machine guns. 22, Landing light, 23, Undercarriage retracted. 
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AERIAL CAMERAS-HOW THEY ARE FITTED AND USED 
Fig. 6. {Top) Details of a hand camera. (Below right) Automatic camera in position. 
{Below left) All photographs mast be of uniform size, and to ensure this uniformity 
focal length of the lens used is varied with the height of the plane. 
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FOUR TYPF.S OF MODERN SHFLL 

Fig. 2. Modern artillery uses a diversity of weapons firing many different projectiles. 

Smoke shells are used to cover advances or retreats. Shrapnel shells, exploding In mid-air, 

shower death on the enemy from above. High~cxplosive shells shatter buildings and destroy 

enemy batteries. Armour-piercing shells are used against tanks. 
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ARMOUR PROTECTION OF A 

Fir. 9. Detail of the armour plating carried by a modet 



HA I II. [ SUM' 

battleship. The figures in brackets 
denote the thickness in inches of the armour plate. Note the anii-t.trpe.io bulge which hikes 
the force oj the explosion in the event of the ship being struck . In must modern ships this 
bulge is internal, ami does not interfere with the ship's lurmnl lints. (\) Cross section 
amidships oj battleship of the "Royal Sovereign" class, (a) Armour plate mounting. 
(c) Armoured gun turret of H.M.S. "Hood." (o) Armour of II. M.S. "Nelson:' 
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MAKING IT DIFFICULT FOR THE TANKS 
Fig. 8. Assault upon modern fortifications has been rendered so hazardous that only by 
the use of tanks is it at all practicable. To counter attacks various obstacles have beer, 
devised, the most usual being numbers of steel posts set in reinforced concrete, popularly 
known as "asparagus beds," designed to tear the tractors off the vehicle, and tank ptti 
covered bv brushwood. The above illustrations of these obstructions are self-explanatory 
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MECHANICS Of- A 15-INCH GUN TURRET 
Fif". 20. 1, Two 15-inch guns. 2, Trunnion. 'J, Elevating gear, i. Cradle. 5, Slide. 6 and 7, 
Breech opening motor and near. 8, Rollers upon which turret revolves. 9, Range finder. 
10, Centre sighting hood. I /, Shell bins. 12, Overhead tracking for moving shells. 13, Shell 
lifting and lowering gear. 14, Circular trackway. 15, Shell in tray. 10, Cordite trays. 17, 
Cordite charges. 18, Cables. 19, Ammunition cage. 20, Cage hoist. 21. Cordite and shell 
rammers for loading. 22, Gun cage. 23, Gun-loading cage hoist. 24, Hydraulic power pipes. 
25, Cage guide rails. 26, Cage in loading position. 27, Rammer. 20, Controls. 29, Cage 
hoisting gear. (Inset) Section through gun showing tubes and hoops. 




AUTOMATIC WEAPONS Ol- MODERN INFANTRY 
l*ig. 10. The .i-i anti-tank rifle (above) is 5 feet -t inches long, and this extreme length 
gives it a deadly accuracy. It fires a bullet that can pierce armour at a range of 500 yards. 
The Lewis gun (centre) is operated by gas and its magazine holds forty-seven rounds. 
Heavier machine guns are the Vickers ,303 used bv infantry, and the Vickers .5 used by tanks. 




VICKERS "WELLINGTON" MEDIUM BOMBER 
Flfi. II. litis machine, a medium bomber of great range, is built on the geodetic principle, 
i. Pilot. 2, Wireless operator. 3, Bomb aimers. *, Forward guns. 5, Rear gunners. 6, 980-h.p. 
Bristol "Pegasus" engine. 7, Instrument panel. 8, Navigator's sight. 9, Aerial must, 10. Aerial. 
U, Directional loop. 12, Observer's hatch. 13, Radio. 14, Control lever. 15, Rudder bar. 
16, Course-setting bomb sight. 17, Bomb aimer's window. 18. Oil tank. I9 t Gravity fuel 
tank. 20, Bomb doors. 21, Geodetic structure. 22, Flap. 23, Aileron. 2*, Aileron trim tab. 
25, Aft fuel tanks. 26, Front fuel tanks. 27, Rudder mass-balance. 28, Tail wheel retracted. 
29, Undercarriage retracted. '30, Cooling gills. 



